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??? ? ??? ? ??? ?
??? 60,275 109,843 223,319
???? 4,692 7.8 5,099 4.6 7,972 3.6
??? 38,986 64.7 66,441 60.5 158,058 70.8
??? ? 6,051 5.5 13,252 5.9
????? 55,170 50.2 127,684 57.2
???????? 3,381 3.1 4,083 1.8
???? 3,113 2.8 5,525 2.5
??? 1,735 1.6 3,274 1.5
?????????????? 2,748 2.5 11,882 5.3
??????????? 11,531 10.5 22,494 10.1
???? 856 0.8 1,342 0.6
??????? 10,198 9.3 18,850 8.4
? ? 11,154 10.2 35,988 16.1
???? 2,047 1.9 7,189 3.2
?????? 1,875 3.1 4,237 3.9 17,123 7.7
?????????????
??? 957 1.6 1,278 1.2 3,409 1.5
???????? 2,902 4.8 4,693 4.3 16,672 7.5
? ? 518 0.9 1,269 1.2 5,026 2.3
????? 1,205 2.0 3,975 3.6 8,789 3.9



































??? ??? ?????? ??????
???? kgce/t 1,210 870 39.1 
?????? gce/kWh 408 324 25.9
??? kgce/t 976 656 48.8 
? kgce/t 1,352 820 64.9 
???? kgce/t 181 125 44.8
??????? kgce/t 1,399 970 44.2 
??? tce/t 1.57 0.70 124.3  











































































































































































































































































































































































































































???? ???????? ??????? ???????? ????
1993 2003 1993 2003 1993 2003 1993 2003 1993 2003
??? 99,623 110,511 13.7 11.4 80,593 77,013 11.3 7.9 19,030 33,498 
??? 33,026 46,310 4.5 4.8 26,524 47,200 3.7 4.9 6,502 -890 
??? 11,970 18,832 1.6 1.9 25,110 23,820 3.5 2.5 -13,140 -4,988 
??? 89,539 220,115 12.3 22.7 126,110 258,190 11.7 26.6 -36,571 -38,075 
ASEAN 8,001 11,204 1.1 1.2 27,449 38,022 3.8 3.9 -19,448 -26,818 
??? 150 n.a. 0.0 ? 4,091 4,427 0.6 0.5 -3,941 ?
??? 3,500 300 0.5 0.0 3,949 367 0.6 0.0 -449 -67 




























? ? ? ? ? ? ????? ?????
???? ????
??? ???
??? 134,196 3,060 2,080 133,216 980 1.6 5.9 
??? 80,177 1,820 32,250 110,607 -30,430 29.2 90.9 







27?? 17??35?? 25??50?? 35???????????????












?????? 1,468 5,854 -4,386 
???????????
??? 2,716 2,163 553 
??? 148 2,914 -2,766 
???????? 1,062 8,284 -7,222 
???????? 215 10,063 -9,848 
???? 95 1,580 -1,485 
?????????????? 176 626 -450 
?????? 80 7,012 -6,932 
????? 4 19 -15 
?????????? 561 474 87 
?????????? 572 650 -78 
?????????????? 77 2,915 -2,838 
????????? 405 469 -64 
???? 7,579 43,023 -35,444 
?????? 100 100
??? 827 2,256 -1,429  
???? 1,000???
























































































































1,000 m3?? 81 134,582 10,301 8,572 34.0 
500 m3???1,000 m3?? 35 23,203 2,088 1,730 6.9 
300 m3??? 500 m3?? 177 57,163 7,879 7,158 28.4 
300 m3?? 66 9,335 1,322 1,270 5.0 
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? CVRD?Rio Tinto?BHP Billiton?????????? 72??????







































????? 1992??? 2002???? 10??? 5.3???????? 2.7??





















































































1983????????? 45.5???????? 1984?? 42.0?????
?? 1984?? 17.5??????? 1983?? 6.6????????????
265
??? ??????? ??? ???????
???? ??? ?1,000??? ???
????? 95,000 93.1 ??? 27,000 30.7 ???
?????? 53,000 90.2 ??? 1,800 62.1 ???
????? 126,000 86.2 ??? 790 43.9 ???
???? 3,800,000 51.2 ??? 62,000 31.0 ???
????? 14,500 34.1 ??? 5,000 38.5 ???
???? 2,500 48.1 ??? 240 72.7 ???
????? 30,000 16.8 ??? 3,300 38.4 ???
???? 2,700 13.2 ??? 540 13.2 ???
???? 800,000 9.2 ??? 40,000 9.3 ???
?? ??????????????????2005??





































??? ??????? ????? ????????
???? ??? ?? ??????
???? 150,000 12.0 ??? ??? 191,600?15.3?
??? 61,300 13.1 ??? ????? 656,000?14.0?
???? 19,630,000 35.7 ???
???? 8,000 17.9 ??? ??? 12,600?28.3?
?????? 55,850 45.6 ???
????? 21,999 12.6 ??? ??? 58,196?33.4?
????? 14,519 17.6 ??? ??? 18,603?22.5?
??? 6,600,000 8.1 ??? ??? 20,000,000?24.5?








2002 2003 2004 2005 2006 2007
????? 51,610 49,090 54,620 51,570 51,500 51,420 
????? 19,120 19,200 16,920 19,100 -19,000 19,450 
?????? 21,415 28,130 27,990 27,100 27,500 27,800 
????? 4,977 4,841 1,913 6,885 6,500 6,900 
????? 80 98 120 123 125 127 
???? 70 90 100 120 160 180 
???? 14 15 19 19 16 15 
???? 20 50 50 60 80 80 
???? -38,400 -80,800 -72,400 -74,000 -84,000 -85,000 










































































































2004? 11? Las Camariocas???????????????
?????? 49???




















































? 21.5??? 14???????????????????????? 1996
1993 1996 1999 2003 2005 2005




??????? 2,207 3,064 3,321 3,795 4,596 1 208 4,613 1
???? 1,957 2,719 3,001 3,925 4,888 1 250 4,872* 1
? ? 1,337 1,853 2,250 3,371 1 4,462 1 334 4,657 1
????? 528 664 735 1,101 1 1,421 1 269 1,351 1
????? 390 533 557 940 1,240 2 318 1,160 1
???? 23 35 43 2 86 104 2 452 105 1
? ? 17 22 32 1 54 106 1 624 70* 1
???? 39 59 69 3 127 3 163 3 418 272 1
?????? 310 489 842 1,534 2,142 4 691 3,964 2
PE???????? 113 175 275 413 366#
PP???????? 79 141 265 426 539#
PVC?????????? 102 139 191 401 393#
PS??????? 14 31 94 216 1,543#
ABS???????????? 3 3 17 78 2,600#
?????????????
























?? 39.5??? 2003??? 54??? 14???????????????






























































2004??? 4505?????? 222?? 4.9??????2004????? 37


















































































































































































??? 1993?????? 351?????????2005??? 2142????
?????????????? 1993?? 146??????2003??? 583
























































































? ?? ??? ??
? A ? ???
2004 188 212 298 -86
?????? 2010 920 910 10
2015 1,065 1,380*
2004 93 107 381 -274
???? 2010 503 639 -136
2015 703 783 -80
2004 36 46 64 -18
????? 2010 110 120 -10
2015 130
2004 23 29 48 -19
???? 2010 73 80 -7
2015 90
???
2004 441 520 576 -56
?????
2010 1,500 1,162 338




? ?? ??? ??
? A ? ???
2004 627 606 1,730* -1,124
???? 2010 1,564 2,713* -1,149
2015 3,401*
2004 675 706 1,207* -501
????? 2010 1,470 1,905* -435
2015 1,860 2,476* -616
2004 90 114 182* -68
????? 2010 230 237* -7
2015 300 282* 18
2004 256 322 877* -555
???? 2010 686 1,187* -501
2015 1,445*
2004 90 95 237* -142
???? 2010 214 380* -166
2015 510*
????????










???????? 2010? 900????2015? 800????????? 2010












? ?? ??? ??
? A ? ???
??????
2004 442 451 1,014 -563




2004 95 113 431 -318
???? 2010 424 700 -276
?EG? 2015 550 850 -300
?????
2004 71 74 103 -29
??? 2010 104 165 -61
?AN? 2015 114 185 -71
?????
2004 23 22 68 -46









? ?? ??? ??
? A ? ???
??????
2004 432
?? 2010 1,150 1,150 1,484 -334
?PE? 2015 1,480 1,480 1,930 -450
???
2004 262
?????? 2010 688 794 830 -36
?LDPE? 2015 856 979 1,070 -91
???
2004 170
?????? 2010 462 356 654 -298




? ?? ??? ??
? A ? ???
?????
2004 475 481 765 -284
?? 2010 1,052 1,260 -208
?PP? 2015 1,403 1,740 -337
??????
2004 227 270 375 -105
?PS? 2010 373 558
-185
2015 408 623 -215
2004 99 117 293 -176
2010 206 386 -180
2015 206 440 -234
????
2004 503 652 720 -68
???? 2010 949 1,207 1,080 127
?PVC? 2015 1,075 1,344 1,117 227
????????
??? ?????????? ???????

























































































































































???????????????????? 2003???? 74? 22? 3.7
????????????????2004??? 89???































?????????? 80?????????? 650?? 750??????
???? 1995?? 350?????????1995??????? 73???
??? ??????????????????????????????
??????? ????? ????????????
? ? ? ? ? ? ??? ???? ??? ????
1990 ?3,195? 4,735.0 
1991 5,243.8 
1992 ?3,583? 5,790.8 
1993 ?4,550? 6,542.0 
1994 n.a. ? 10.9? 7,722.5 ? 10.1?
1995 ?5,267? 8,962.7 
1996 7,146 ?5,612? 9,147.9 
1997 5,882 7,727 1,845 ?6,083? 9,261.7 
1998 6,000 11,329 5,329 6,593 10,672.1 
1999 9,178 9,730 552 7,160 10,616.7 
2000 14,913 7,510 -7,403 7,432 10,911.0 
2001 10,376 9,679 -697 7,804 ? 6.8? 12,520.0 ? 7.7?
2002 8,867 9,080 213 8,321 13,356.3 
2003 10,329 8,238 -2,091 8,712 14,395.7 


















































































20????? 6000??????? 1997??????? 2300????2003
??? 30??? 8650????????????????????????





































1980 9.2 8.2 0.5 16.0 0.6 600 
1985 3.5 3.1 0.1 3.2 0.1 100 
1990 112.3 100.0 3.1 100.0 0.1 100 
1991 68.9 61.4 4.0 129.0 0.1 100 
1992 64.8 57.7 12.1 121?
1993 107.0 95.3 9.9 99?
1994 324.5 289.0 5.2 52?
1995 353.3 314.6 39.1 1,261.3 29.4 294?
1996 263.7 234.8 111.5 3,596.8 110.7 1,100?
1997 274.8 244.7 295.4 9,529.0 279.0 2,790?
1998 205.5 183.0 460.5 14,854.8 320.0 3,200?
1999 208.0 185.2 692.8 22,348.4 431.9 4,319?
2000 179.1 159.5 1,340.3 43,235.5 1,041.9 10,419?
2001 165.0 146.9 1,567.0 50,548.4 1,394.0 13,940?
2002 318.9 284.0 1,194.0 38,516.1 1,131.5 11,315?
2003 540.9 481.7 2,091.0 67,451.6 2,074.1 20,741?
2004 676.9 602.8 2,023.0 20,230?

































































??? ??? ??? ???
1995 60.8 100 8.1 100 
1996 65.3 107.4 7.2 88.9 
1997 65.3 107.4 8.9 109.9 
1998 65.0 106.9 8.2 101.2 
1999 79.5 127.5 9.1 112.3 
2000 94.4 155.3 11.5 142.0 
2001 107.6 177.0 13.7 169.1 
2002 104.2 171.4 10.7 132.1 














???????????????? 2000? 3965???2004?? 5019???




































































1990? 100 1990? 100
1990 54.5 100.0 51.7 100.0 
1991 129.1 236.9 56.9 110.1 
1992 54.0 99.1 52.1 100.8 
1993 98.8 181.3 
1994 81.0 148.6 
1995 82.4 151.2 3.9 7.5 
1996 146.8 269.4 1.7 3.3 
1997 154.2 282.9 2.2 4.3 
1998 219.9 403.5 2.0 3.9 
1999 309.8 565.3 
2000 334.5 613.8 
2001 487.3 894.1 
2002 523.3 960.2 
2003 603.0 1,106.4 
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